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Pathophysiology of non-diabetic/obesity induced renal injuries
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Excess fat intake causes obesity-induced renal injury, which are mediated by

an activated Rho/Rho-kinase pathway in proximal tubules and inflammatory process. It is surmised
that hypertrophic process in proximal tubules during obesity formation affects Rho-kinase activation
presumably through mechanical stress. mDia is induced in an early phase and subsequently the
induction of Rho-kinase is observed in obesity. In parallel with that, ﬁ27 is suppressed, thereby
leading to the hyperplastic state of cell cycle, which is contrary to the hypoplastic state in
diabetes. This process subsequently induces inflammation and accelerates the histological changes of
proximal tubules. The intervention of Rho/Rho-kinase may constitute a novel strategy blocking the
progression process of obesity-induced renal damages from an early stage.

rho-kinase mDia p27 proximal tubule cell cycle



CKD

CKD

CKD

CKD

Early Warning Indicator
CKD

Rho/Rho

Early Warning

Indicator

Rho/Rho PHD2/HIF

G Rho/Rho

dominant-negative RhoA TG

Rho/Rho
Rho
Rho mDia
mDia
mDia
Rho
Cell Cycle p27

Cell Cycle hyperplastic
hypoplastic cell cycle

peri tubular

capillary PTC

PHD2/HIF1a /VEGF



dysregulation
dysregulation
PHD2

5
1. Futatsugi K, Tokuyama H, Shibata S,

Naitoh M, Kanda T, Minakuchi H, Yamaguchi
S, Hayashi K, Minamishima YA, Yanagita M,
Wakino S, Itoh H.Obesity-induced kidney
injury is attenuated by amelioration of
aberrant PHD2 activation in proximal
tubules. Sci Rep. 2016 Nov 9;6:36533. doi:
10.1038/srep36533.

2. Hasegawa K, Wakino S, Sakamaki Y,
Muraoka H, Umino H, Minakuchi H, Yoshifuji
A, Naitoh M, Shinozuka K, Futatsugi K, Urai
H, Kanda T, Tokuyama H, Hayashi K, l1toh H.

Communication from Tubular Epithelial
Cells to Podocytes through Sirtl and

Nicotinic Acid Metabolism. Curr Hypertens

Rev. Curr Hypertens Rev.2016;12(2):95-104.

3. Yoshifuji A, Wakino S, Irie J, Tajima

T, Hasegawa K, Kanda T, Tokuyama H, Hayashi

K, Itoh H. Gut Lactobacillus protects
against the progression of renal damage by
modulating the gut environment in rats.
Nephrol Dial Transplant 2016;
31(3):401-12.

4. Minakuchi H, Wakino S, Hosoya K,
Sueyasu K, Hasegawa K, Shinozuka K,
Yoshifuji A, Futatsugi K, Komatsu M, Kanda
T, Tokuyama H, Hayashi K, Itoh H. The role

of adipose tissue asymmetric
dimethylarginine/dimethylarginine
dimethylaminohydrolase pathway in adipose
tissue phenotype and metabolic
abnormalities in subtotally
nephrectomized rats. Nephrol Dial
Transplant 2016; 31(3):413-23.

5. Hosoya K, Minakuchi H, Wakino S,
Fujimura K, Hasegawa K, Komatsu M,
Yoshifuji A, Futatsugi K, Shinozuka K,
Washida N, Kanda T, Tokuyama H, Hayashi K,

Itoh H: Insulin resistance in chronic
kidney disease is ameliorated by
spironolactone in rats and humans. Kidney

Int. 2015; 87: 749-60.

9
1
Rho/Rho /p27
59 2016,
2
19
, 2015,
3.
19
, 2015,
4.
58
2015,
5.



Rho/Rho
58 , 2015,

Rho/Rho
88 , 2015,

7. Naitoh M, Tokuyama H, Futatsugi K,
Wakino S, Itoh H: Activation of
Rho/Rho-kinase pathway in proximal
tubules as a culprit in
Obesity-Related Nephropathy.
Presented at the 48™ American Society
of Nephrology, 2015, San Diego.

8. Futatsugi K, Tokuyama H, Naitoh M,
Wakino S, Itoh H: Involvement of
ischemic condition in the
pathophysiology of renal damages in
obesity-induced kidney injury.
Presented at the 48™ American Society

of Nephrology, 2015, San Diego.

29
, 2014,

o

@

®

*

Tokuyama Hirobumi

50276250

Wakino Shu

50265823
Hayashi Kouichi

80164937



